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In this issue of the European Heart Journal, Kojima and colleagues report a significant association between Asian dust events originating in the deserts of China and East Asia, and the odds of acute myocardial infarction (AMI) in south-western Japan. 1 The authors use a timestratified case-crossover design of 3713 consecutive AMI patients, comparing these patients' dust storm exposure on AMI dates to their exposure on three to four control dates in the same month, to examine if AMI is more likely to occur in the setting of a dust storm event. An important strength of the study is the time-stratified casecrossover design, because it is relatively robust to within-person and time-varying confounding. There were a total of 41 Asian dust storm events, measured by a visibility of less than 10 km, over the 5 year study period. The authors found that dust storms were associated with a higher risk of AMI in this part of Japan: the odds of AMI were 1.46 [95% confidence interval (CI) 1.09-1.95] times higher the day following a dust storm, compared to days without a preceding dust storm event. Dust storms are of increasing interest to the public health community, because they are predicted to increase in frequency over the coming decades as a result of climate change. 2 Hot, dry conditions along with land degradation promote desertification in arid climates, which increases the likelihood of dust storms. 3 Dust particles are 1-8 mm in diameter and can travel large distances, affecting populations in more distant regions. Parts of Asia, including China and Mongolia, Australia, the Middle East, and the African continent, are most affected by dust storms today. Some areas, including the United States, are experiencing an increase in dust storm activity, attributed to climate change. 4 This study adds to a growing volume of literature indicating that dust, not just particles released from combustion by power plants and motor vehicles, contributes to respiratory and cardiovascular morbidity and mortality. [5] [6] [7] [8] [9] As the authors note, it is unclear if this toxicity is due to the silica itself (which is a known cause of occupational lung disease), or toxins, metals, or even microbes that may travel with the dust particles. The authors were particularly interested in identifying 'risk factors' that identify patients who are particularly susceptible to experiencing a dust storm-associated AMI. They developed a risk score through a post hoc analysis in which they identified subgroups with statistically significant associations between dust storm exposure and AMI incidence, and then categorized cases based on how many of these subgroups they fell into (0-2, 3-4, and 5-6). There were stronger associations between dust storm exposure and AMI incidence among those who fell into more of these subgroups, which is an expected finding, as these subgroups were selected post hoc based on the presence of significant association between dust storm and AMI. Those with 5-6 risk factors of age >75, male sex, hypertension, diabetes, never-smoking, and/or chronic kidney disease had 2.45 times the odds of AMI (95% CI 1.14-5.27) following a dust storm event, compared to days without a dust storm event. This is a stronger association than the odds ratio of 1.46 for the population overall. Does this mean that people who are older, male, never smokers, and who have chronic disease such as hypertension, diabetes, and kidney disease, are more vulnerable to dust storms? Possibly; but we must be cautious in our interpretation of these findings. The authors only found statistically significant evidence of a stronger association between dust storm exposure and AMI among those with chronic kidney disease, and no evidence of effect modification by any of the other risk factors examined. These post hoc analyses on risk factors need to be independently replicated before any conclusions are reached about who is most susceptible. Nonetheless, it is biologically plausible that the elderly, and those with chronic disease, would be more susceptible to dust storm pollution. Other studies have found these same subgroups to be more susceptible to other forms of ambient air pollution, including fine particulate matter and ozone. [10] [11] [12] If it is indeed true that the elderly and those with chronic cardiovascular or kidney disease are at increased risk of AMI in association with dust storm exposure, what can be done about it? The authors suggest that these risk factors could be incorporated into warning systems or clinical practice. Is there an action that can be taken that will reduce risk? Should people stay indoors, wear masks, or install air purifiers? The tricky thing is that dust gets everywhere, and it is not clear if advising people to stay at home will provide them with much protection. For example, a study of indoor and outdoor particle levels during an Asian dust event in Japan found that outdoor particle counts increased by a factor of 50, while particle counts in a typical apartment increased by a factor of 20 during the dust event. 13 However, leaving a window open for just 10 min resulted in indoor particle levels that reached 70% of outdoor levels (and remained at that level for hours after closing the window). This suggests that indoor pollution may be almost as severe as outdoor pollution during a dust event, and that dust exposure depends on the degree of mixing with outdoor air via windows, cracks, and ventilation systems. What about masks and filters? Surgical masks, which are commonly worn during air pollution events in Asia, prevent the user's exhaled droplets from infecting others. These masks are not designed to filter out particles, are loose fitting, and allow particles of all sizes to enter the respiratory tract. N95 respirators filter 95% of particles as small as 0.3 mm in aerodynamic diameter, and therefore should filter out most of the mass concentration of the Asian dust. However, these masks can be expensive and most must be discarded after 8 h of use. Air purifiers also hold promise as a health intervention for dust events. A high efficiency particulate air (HEPA) filter can remove 99.97% of particles as small as 0.3 mm; it may be possible for them to be used in high-risk households, but they would be cost-prohibitive for many people. Less expensive, non-HEPA air purifiers may be effective in dust storms. Use of a non-HEPA air purifier during a dust storm event in Japan rapidly reduced particle counts when it was turned on. 13 To date, there has been very little research on the health effects of any behavioral interventions to lower indoor or outdoor air pollution exposure, such as advising people to stay at home, close their windows, or wear masks. However, a small number of studies suggest that air filters hold promise in improving cardiovascular health. [14] [15] [16] [17] As dust storms increase in frequency, along with other air pollution events such as wildfires and heat-related ozone episodes, there is a need for further research to identify those most at risk of cardiopulmonary health effects, and to design and evaluate, in rigorous clinical studies, effective interventions to protect their health.
